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The purpose of the Program for Arterial System 
Synchronization (PASS) is to provide technical and financial 
assistance to Bay Area agencies to help improve the safe 
and efficient operation of certain traffic signal systems and 
corridors. The PASS provides traffic engineering assistance 
to local jurisdictions to retime their traffic signals.

The PASS 13/14 cycle had a total of 19 projects, listed in the 
table below, consisting of 555 traffic signals from six counties 
in the Bay Area. MTC, in partnership with Caltrans and the 
local agencies, has successfully completed these projects. In 
this cycle, 100 Caltrans signals were coordinated with local 
agency signals along major arterials in the Bay Area.  

As a part of each project, new traffic counts were collected in 
the field to understand the traffic patterns and volumes along 
the corridors. The 7-day 24-hour volume counts (Average 
Daily Traffic, ADT), peak periods turning movement counts, 
including vehicular, pedestrian, bicycle counts, and historical 
collision data were analyzed in developing and implementing 
new coordination plans. Field implementation and fine-tuning 
are the last, but the most important, tasks to successfully 
achieve traffic progression. To provide a common time for 
some traffic signals, GPS clocks were procured and installed 
for several projects. 

BeneFit-Cost suMMarY 
The PASS project benefits are assumed to be 100 percent 
on the first day after implementation of the new timing plans, 
declining steadily to zero by the end of the fourth year. The 
results from the 19 projects are summarized below:

  � Total Auto Travel Time Savings: 15% or  
over 3.9 million hours

  � Average Auto Speed Increase: 26%

  � Total Auto Fuel Consumption Savings: 11% or  
over 11.5 million gallons

  � Total Auto Emissions Reduction: 422.4 tons (ROG: 37.5 
tons; NOx: 27.2 tons; PM2.5: 1.4 tons; CO: 356.3 tons) 

Total Project Costs: $1,844,000
Total Lifetime Benefits: $122,758,000

Overall Benefit-Cost Ratio: 67:1

other BeneFits 
The optimized signal timing plans were developed and 
implemented based on the 2012 California MUTCD guidelines. 
The pedestrian walking speed of 3.5 feet per second was used 
to provide adequate crossing time for children and seniors 

to safely cross the study intersections. The minimum green 
times were reviewed and increased at many intersections to 
enhance safety for bicyclists crossing the intersections. The 
yellow time and all-red timing parameters were reviewed and 
updated to provide additional clearance time for  vehicles to 
clear or stop safely at the intersections. Timing plans were 
optimized to reduce unnecessary delays along the side 
streets and achieve progression along the corridors. 

# County Project Sponsors # of  
Signals Timing Plans/Services Consultant

1 SC Caltrans 59 Weekday Peaks Advantec

2 SC County of Santa Clara 49 Weekday Peaks; Traffic Responsive; IM* Plans Kimley-Horn

3 SC City of Campbell, City of San Jose 15 Weekday Peaks; Weekend Peaks Kimley-Horn

4 CC City of Concord, Caltrans 78 Weekday Peaks TJKM Consultants

5 AL City of Dublin, City of Pleasanton 34 Weekday Peaks; IM* Plans Kimley-Horn

6 AL City of Fremont 8 Weekday Peaks Iteris

7 AL City of Hayward, Caltrans 14 Weekday Peaks TJKM Consultants

8 CC City of Lafayette 12 Weekday Peaks; School PM Peak; Weekend Peaks TJKM Consultants

9 MA City of Mill Valley, Caltrans 9 Weekday Peaks; School PM Peak; Weekend Peaks Iteris

10 SC City of Mountain View, Caltrans 14 Weekday Peaks TJKM Consultants

11 AL City of Oakland, Caltrans 20 Weekday Peaks TJKM Consultants

12 SC
City of Palo Alto, City of East Palo Alto,  
City of Menlo Park, City of Mountain View,  
City of Los Altos, County of Santa Clara, Caltrans

65 Weekday Peaks; Weekend Peaks;  
Pedestrian Evaluation Iteris

13 SM City of Redwood City, Caltrans 9 Weekday Peaks; Post Lane-reduction Analysis DKS Associates

14 SM City of San Carlos, City of Belmont, County of San Mateo, 
Caltrans 46 Weekday PM Peak; School PM Peak DKS Associates

15 SON City of Santa Rosa 44 Weekday Peaks; Adaptive Signal Timing Iteris

16 SM City of South San Francisco, Caltrans 11 Weekday Peaks DKS Associates

17 AL City of Union City 8 Weekday PM Peak; School PM Peak DKS Associates

18 CC City of Walnut Creek, Caltrans 44 Weekend Peaks; Adaptive Signal Timing Kimley-Horn

19 MA Town of San Anselmo, City of San Rafael,  
Town of Fairfax, Town of Ross 16 Weekday Peaks; Weekend Peaks Kimley-Horn

Total Signals  555

*IM Plan = Incident Management Plan   
Note: AL = Alameda, CC = Contra Costa, MA = Marin, SC = Santa Clara, SON = Sonoma, and SM = San Mateo











































































Project overview
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The Town of San Anselmo, in conjunction 
with the City of San Rafael, Town of Fairfax, 
and Town of Ross, received a grant from the 
Metropolitan Transportation Commission’s 
Program for Arterial System Synchronization 
(PASS) to deploy optimized signal timing 
plans for the 16 traffic signals along Sir 
Francis Drake Boulevard and Red Hill 
Avenue/4th Street. Twelve of the project 
intersections are owned and operated by the 
Town of San Anselmo, two signals are owned 
and operated by the City of San Rafael, and 
one signal is owned and operated by each 
Towns of Fairfax and Ross. 

The goal of the project was to conduct a 
timing analysis and develop and implement 
signal coordination plans during the weekday 
AM, midday, and PM peak periods, as well as 
the weekend peak and off-peak periods.  

The PASS project involved the completion of 
the following tasks: collect turning movement 
counts, including vehicular, pedestrian, and 
bicycle counts; conduct field review of the 
project area; conduct travel time surveys; 
review actuated settings; review collision 
history; develop the existing conditions model; 
develop coordination plans for the weekday 
AM,  midday, and PM peak periods, as well 
as the weekend peak and off-peak periods; 
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Project Benefits summary

For more info, please contact:
Ganesh Karkee  (MTC)

Arterial Operations Program Coordinator   
Phone: 510.817.5625 • Email: GKarkee@mtc.ca.gov

Sean Condry (San Anselmo)
Public Works & Building Director • Phone: 415.258.4676 

Email: scondry@townofsananselmo.org

Project Consultant:
Kimley-Horn and Associates, Inc.

Project  overview (CONTINUED)

Benefits to Various Modes

Benefits to Bicyclists: The 
minimum green times were 
reviewed and increased at 14 

intersections to allow stopped bicyclists 
enough time to clear an intersection when the 
light turns green. 

Benefits to Pedestrians: 
The pedestrian intervals were 
reviewed and increased at two 
intersections based on the 
2012 California MUTCD to 

enhance safety. The Walk intervals were 
increased at five project intersections. 

Benefits to traffic safety: 
A review of intersection level 
collisions along the corridors 
was conducted to identify any 
collision patterns that may be 

corrected through signal timing adjustments. 
No specific timing changes were needed as a 
result of the collision review.

implement and fine-tune the recommended 
timings; conduct the “before” and “after” travel 
time surveys; and document the analyses/
findings for the project.  

After the proposed signal timing plans were 
developed; marked-up timing sheets were 
prepared. Fine-tuning was conducted during 
the peak periods and minor adjustments were 
made to the timing based on the observed 
traffic conditions.

Auto Fuel Consumption          
Savings: 14% or 432,813 gallons     

Total Emissions Reduced 
(ROG, NOx, PM2.5, CO):  
14.77 tons

Auto Travel Time Savings:       
19% or 145,418 hours      

Overall Project
Benefit-cost Ratio 

= 57:1         

Project Costs
Consultant Costs (Basic Services/ Plans) $37,500

Consultant Costs (Additional Plans, TSP, IM Flush Plans, etc.) $33,000

Other Project Costs (GPS Clocks, Communications equipment, etc.) $0

Agency Staff Costs (Estimate) $9,375

Total Costs $79,875

Project Benefits

Measures
First Year Lifetime (5 Years)

Savings
Monetized 
Savings

Savings
Monetized 
Savings

Travel Time Savings 54,209 hrs. $1,057,902 145,418 hrs. $2,837,882

Fuel Consumption Savings 161,344 gal. $622,651 432,813 gal. $1,670,298

ROG Emissions Reduction 0.58 tons $729 1.55 tons $1,956

NOx Emissions Reduction 0.4 tons $7,158 1.07 tons $19,203

PM2.5 Emissions Reduction 0.02 tons $6,383 0.05 tons $17,122

CO Emissions Reduction 4.51 tons $349 12.1 tons $935

Total Lifetime Benefits $4,547,395

Overall Project Benefits Auto

Average Decrease in Travel Time 19%

Average Speed Increase 24%

Average Fuel Savings 14%
Average Reduction in Signal Delay 29%

Average Reduction in Number of Stops 33%

Overall Benefit-Cost Ratio  57:1
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Program Partner:
Caltrans

Project Sponsors:
Caltrans

County of santa Clara

City of belmont

City of Campbell

City of ConCord 
City of dublin

City of east palo alto

City of fremont 
City of Hayward 
City of lafayette

City of los altos

City of menlo park

City of mill Valley 
City of mountain View 
City of palo alto

City of pleasanton 
City of redwood City

City of san Carlos 
City of san Jose

City of san rafael 
City of santa rosa

City of soutH san franCisCo

City of union City

City of walnut Creek 
town of fairfax 
town of ross 
town of san anselmo 

Project Consultants: 
adVanteC Consulting engineers

dks assoCiates

iteris, inC.
kimley-Horn & assoCiates, inC.
tJkm transportation Consultants

MTC Contact:
ganesH karkee

arterial operations program Coordinator

tel: 510.817.5625, email: gkarkee@mtC.Ca.goV
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